The goal of the paper was to describe the system of employment forecasting in Poland and to present forecasts results. The paper described the main assumptions and elements of the system of employment forecasting (the structure of econometric models and on-line forecasting tool). It also elaborated on employment forecasts at national, regional and occupational levels. The analysis of forecasts enabled drawing some conclusions, important from the point of view of the perspectives of the Polish labour market and the labour market policy.
Introduction
Demographic forecasts for Poland clearly indicate that two negative trends, from the point of view of labour market, will take place -first, the decline in the total number of population (by 2035 it will decrease, as compared to 2007, by 5.6%), and second, the processes of rapid aging of population. According to the forecasts by the Polish Central Statistical Office, there is no doubt that by 2035 we will witness a significant loss of working-age population (projected at 3.8 million people), with simultaneous increase of share of people in no-mobile age in the working age population (from 37. 8% in 2007 to 47.2% in 2035) [CSO 2009] 6 .
Demographic forecasts point out that in the long run labour force in Poland will decrease. So, important issue connected with this fact is how it influences labour market equilibrium -if unemployment rate will decrease, increase, or stabilize at some level; in which occupations it will be easy to find a job, and in which occupations finding a job will be extremely hard? To address this issue, it is necessary to have forecasts of developments of the demand side of the labour market. Although the system of forecasting labour demand is, in many EU countries, an important element of the institutional framework and is used as instrument to promote socio-economic policies (in particular, labour market policies), in Poland, such a system have not yet existed, although attempts to create it had already been taken.
Setting up a system for forecasting labour demand in Poland is a challenge but, at the same time, a necessity. The concept of introducing such a system was initiated in 2011 by launching a Task Establishing the integrated forecasting and information system providing employment forecasts within an EU funded project Analysis of the processes on the Polish labour market and in the area of social integration in the context of conducted economic policy. The project conducted by the Human Resource Development Centre (Leader) and the Institute of Labour and Social Studies (Partner) has aimed to implement an integrated system of employment forecasting in Poland by 2014. Although it is not yet a system that forecasts labour demand, it should be seen as a milestone in setting up this kind of measure in the coming years.
Comparison of demographic projections (labour supply) with forecasts of labour demand (in different cross-sections) enables to determine the scale and nature of the imbalance on the labour market in the future, identifying those areas (such as groups of occupations, the types of skills and knowledge) in which there will be excess supply of labour (resulting in unemployment) or labour supply shortages 7 . On this basis, policy makers will be able to take reasonable steps in order to reduce the scale of these imbalances. The labour market and education policy (in Poland, active labour market policies and system of lifelong learning are the two most important pillars of flexicurity) with the use of specific tools can help to "transfer" labour surplus to areas of labour shortages. Labour demand forecasts should also allow to take informed decisions on migration policy, in a situation where balancing the labour market through the national labour force may be impossible. It is clearly seen, that creation of the system of forecasting labour demand is essential to cope with the challenges faced by Poland in the near future. This argument has been strengthened by research studies results showing that the lack of medium and long-term labour 7 The problem of skills mismatch at European Union level has been raised in particular in the framework of the initiative New skills for new jobs [see New Skills for New Jobs, 2008] . It should also be noted that to achieve the employment goals defined in the strategy Europe 2020, it is necessary to keep people in non-mobile age economically active as long as possible. It requires, in many cases, adaptation of the competences (and sometimes full re-training) of these people to the employers' needs -here the role of the system of forecasting labour demand is undeniable. demand forecasts by regions and professions cannot be compensated for even the best system of on-going monitoring of deficit and surplus professions carried out by labour offices [Kryńska (ed.) 2007, p. 230] .
The goal of the paper is to describe the system of employment forecasting in Poland and to present forecasts results for Poland, Polish regions and selected minor occupational groups. These forecasts results enable to verify the research hypothesis saying that Polish labour market will follow the trend of structural change favouring highly-skilled labour force and growing labour market polarisation [see Acemoglu and Autor 2011 , pp. 1070 -1096 .
New system of employment forecasting in Poland
It has been assumed that a new Polish system of employment forecasting should be based on foreign expertise and learn as much as possible from the experience of other EU Member States that have been developing their forecasting system for many years. Basically, we would like to take advantage of a leapfrog opportunity by implementing up-to-date developments in econometric modelling and management of the forecasting process, including methods of making the results available to the public 8 . The general recommendations stemming from analysed best EU practices are following [Arendt, Ulrichs (eds.) 2010, p. 8]: -Setting up a well-organised forecasting system is a process that takes time and requires substantial investment; -The issues common to all forecasting systems are data availability and inconsistency of time series caused by changes in statistical classifications; -Although it is impossible to predict future (all forecasts are imperfect), the quality of forecasts should be evaluated in terms of their usefulness to different stakeholders; -The most successful forecast is the one that addresses and influences specific target groups (especially policy makers) to undertake specific measures in order to avoid projected negative changes. In this sense, we should wish that forecasts will 'destroy themselves'; -To forecast demand for labour it is necessary to include in the model different types of demand, such as expansion demand and replacement demand in order to make projection on the number of job openings; -As some international experiences show, the major impact on the labour market up to 2020 is expected to be related to changes in replacement demand, while expansion demand is projected to be rather moderate;
-Well-established systems of forecasting demand for labour should be based on an integrated approach in which demand and supply-side of the labour market are modelled within one framework. Those recommendations, as well as specific measures, were taken into account while creating a new Polish system of employment forecasting, that is based on the following characteristics: -the core of the system are the econometric models -the results generated by these models are subject to revision by experts, and only the adjusted forecasts are entered into the forecasting system, -the forecast horizon is 2020, -forecasts are generated in three cross-sections:
• the occupational groups, according to the Polish Classification of Occupations and Specializations for the labour market needs 2010 9 at the level of minor groups (three-digit codes), • economic sectors (according PKD2007 10 broken down into: agriculture, industry, market services and non-market services), • the NUTS II statistical areas, -the main recipient of the forecasts are public employment services. Forecasts are intended to provide a reference point for labour market policy at the national, regional and even local level 11 . The system of employment forecasting consists of two main elements: -infrastructure of the econometric models which generate employment forecast, and -on-line forecasting tool that provides a graphical interface through which the user of the system will be able to download the results of the forecasts. Forecasting tool (in Polish) is available on the website www. prognozowaniezatrudnienia.pl (Figure 1 ). The forecasting methodology is built on models of the demand side of the labour market, with the control from the supply side (population, labour force participation). The flexibility of econometric models is provided by their hierarchical structure and the possibility of expert adjustments at each stage of modelling and forecasting. Employment forecasts at the national level are developed through the use of a hierarchical approach to econometric modelling, with ensuring consistency of the forecasts at every level of disaggregation (for each cross-section) (see Figure 2) . Global model by regions (B) (that includes spatial interactions) and a global model by sectors (C) (multi-equation panel data model) allow to forecast independently the number of employees at, respectively, spatial and sectoral level, taking into account the forecasts from the global model (A). Regional model (B) is a multi-equation recurrence model that estimates (using SUR methodology) GDP in each region and then, with the use of Seemingly Unrelated Regression Equations system with spatial interactions, yields employment number in a given region. The sectoral model (C) is based on modified CobbDouglas production function -it consists of long-run employment functions for a given economic sector. The total number of employees in a given region or economic sector is then split by the occupational (cause and effect model) model (D) into major, sub-major and minor occupational groups 12 .
Employment perspectives in Poland to 2020
The analysis of employment forecasts generated by the system shows that at the aggregated level, changes in the employment numbers will be moderate. However, significant differences in the development paths are noticeable by regions, and, especially, by occupational groups. By 2020 Poland should witness a slight decrease in employment -employment will fall between 2012 and 2020 by 0.32%, from 15636 ths to 15587.7 ths people. However, as presented in Figure 3 , Polish economy will suffer from a sharp decline of employment between 2012 and 2014, which may be attributed to the long-lasting effects of the world economic crisis that began in 2008 in the U.S. It is predicted that from 2015 to 2018 employment will recover, followed then by slight changes and stabilisation till 2020. This fall in employment will be distributed unevenly between regions. In eight Polish regions the number of employees should rise: -in Dolnoslaskie region by 4.2% (from 1092.9 ths in 2012 to 1138.7 ths people in 2020);
forecasts at occupational, regional and sectoral level. However, it should be stated that Polish system of labour market forecasting should be continuously developed in order to introduce such features, that already exist in other countries, as forecasting expansion demand (see e.g. [Cörvers, Dupuy 2010] , replacement demand (see e.g. [Fox, Cornerford 2008] ), analysis of future labour demand by educational level (see e.g. [Wilson 2013]) , by age groups (see e.g. [Hyndman, Booth 2008] ), and integration of demand and supply-side of the labour market within one modelling framework. The data shows that the huge gap will arise between best performing regions (eg Dolnoslaskie and Pomorskie) which will strengthen their competitive advantages, and worst performing regions (eg. Lubuskie and Podlaskie), in which situation on the labour market is going to deteriorate.
From the point of view of labour market, as well as lifelong learning policies, it is important to foresee the directions and scale of changes in the em-ployment levels by occupational groups. Having this knowledge, policy makers and institutions responsible for conducting these policies, may programme and undertake steps aiming at balancing the labour market in the future. This information is also important for young people, because it helps in taking educational choices that would maximise the youth employability at the end of their educational path.
Hence, in this section of the paper we will analyse the forecast results in order to point occupational groups with highest dynamics (as for increase and decline) between 2012 and 2020, and groups with highest and lowest employment level in 2020.
The biggest increase in labour demand should take place in the 2 nd major group "Professionals" (see Table 1 ). Analysis of data confirms the international trends related to development of information society and growing importance of Information and Communication Technologies for economy's performance -the biggest rise in number of employees (by almost 60%!!!) is forecasted in the minor group of professionals employed in IT branch -exactly the software and applications developers and analysts as well as database and network professionals (Table 1) .
Table 1. 10 minor occupational groups with highest increase in employment (in ths)
Source: forecast results.
High increases are also reported in occupations that require technical knowledge and education (e.g. physical and earth science professionals, mathematicians, actuaries and statisticians, engineering professionals, electro-technology engineers, architects, planners, surveyors and designers). Growing importance of specific vocational skills, instead of universal skills, is confirmed by relatively high raise in number of vocational education teachers on the labour market in 2020. Financial knowledge and managerial skills also seem to be in a high demand.
The biggest decrease of labour demand is concentrated within two major occupational groups: skilled agricultural, forestry and fishery workers, and craft and related trades workers (see Table 2 ). These results reaffirm two phenomena. The first phenomenon is connected with the fact that changes in the sectoral structure of the Polish economy have led to decline of the role of agriculture and growing importance of services and manufacturing sectors. This, in turn, affects the employment structure, which is going to be more and more modern -that means higher employment in service sector and shrinking number of employees in agriculture. The other phenomenon is related to skillbiased technological change that favours highly skilled professionals -technology is replacing human resources in simple operations that may be automated. Thus, demand for low-skilled employees performing simple tasks is going to fall by 2020, which is clearly seen in Table 2 . Changes in employment, described in Table 1 and 2, show the tendencies on the Polish labour market till 2020. However, it is important to take into account not only dynamics but also the levels of employment, as they constitute those occupational groups in which demand for labour, in absolute terms, will be biggest (Table 3) or lowest (Table 4) in 2020.
The forecast shows that Polish economy will need almost 1.4 million salespersons in 2020 to fulfil the market demand (Table 3) . This is the only minor group in which number of employees exceeds 1 million. The other groups on the "top 10" list will generate perceptible smaller employment levels, with only three groups above 0.5 million: mixed crop and animal producers, administration professionals and heavy truck and bus drivers. Some of the minor groups that are listed in Table 3 are also present in the Table 1 (administration professionals, sales, marketing and public relations professionals; finance professionals), which reaffirms the conclusion that these occupational groups are of growing importance for the Polish economy. In some cases (mixed crop and animal producers; building finishers and related trades workers; domestic, hotel and office cleaners and helpers, food preparation assistants; and building frame and related trades workers) in spite of falling number of employees between 2012 and 2020, these groups should still maintain their high position as for labour demand. Finally, there are minor occupational groups which share in the total employment is small -the 10 minor groups with the lowest employment level (Table 4) , according to the forecasts, will account only for 137.7 ths of employees in 2020 (that is only 10% of the number of shop salespersons, which is the group of the highest demand). However, it does not mean that these minor groups are insignificant for the Polish labour market. Within these 10 groups there are, for example, legislators and senior officials, who play important role in policy making and its implementation, or ship and aircraft controllers and technicians, who are responsible for security measures. Moreover, in case of veterinarians, their number is forecasted to increase by 20.3% between 2012 and 2020, while the number of telecommunications and broadcasting technicians; and nursing and midwifery associate professionals should raise by, respectively, 9.3% and 8.8%. 
Conclusions
An important element of the institutional framework of the labour market in the modern economies is a system of anticipating skills needs. Usually, such a system is focused on projecting and forecasting demand for labour by occupation and with regard to some other dimensions (i.e. industries, qualifica-tions, etc.). Information provided by this system is of a great importance for policy makers, and also for other labour market actors, as it helps to counteract future mismatches between qualification requirements and formal and informal qualifications acquired by individuals. In other words, the system of forecasting skills needs helps to balance the labour market in a short and medium term. The importance of such a system is confirmed by the fact that at the European Union level, CEDEFOP has been conducting for years many projects on forecasting labour demand and skills demand in the EU. At the same time, it is assumed that every EU Member State has set up its own system for forecasting labour demand.
The paper described the system of the employment forecasting that has been implemented in Poland within the framework of an EU funded project Analysis of the processes on the Polish labour market and in the area of social integration in the context of conducted economic policy, Task 2 Establishing the integrated forecasting and information system providing employment forecasts. It presented the main assumptions and elements of the system (the structure of econometric models and on-line forecasting tool) that should be fully operable till October 2014. The paper also elaborated on employment forecasts at national, regional and occupational levels. The analysis of forecasts enabled to draw some conclusions, important from the point of view of the perspectives of the Polish labour market and the labour market policy.
Firstly, employment in Poland will slightly decrease between 2012 and 2020, with rapid decline to 2014, and then continuous recovery to 2018.
Secondly, there will be large differences between regions in employment dynamics -in Dolnoslaskie and Pomorskie regions employment will raise by 4.2%, while in Lubuskie and Podlaskie region will fall by, respectively, 13.5% and 13.1%.
Thirdly, forecasts reaffirm changes in the employment structure (sectoral as well as occupational). This confirms the research hypothesis defined in this paper -decreasing demand for workers in the agriculture sector will be complemented by increasing demand for workers in the service sector. The fastest growing occupational groups will be these in which high skills are required. At the same time, demand for low-skilled workers will continuously decline. It means, that changes on the Polish labour market should follow development paths similar to these in highly developed economies.
